We investigated the serial changes in the plasma levels of anti-thyroglobulin
The Bio Breeding/Worcester (BB/W) rat has been developed as the model animal for human insulin-dependent diabetes mellitus (IDDM) since it was discovered in 1974. Spontaneous diabetes occurs at between 60-120 days of age and results in hyperglycemia, ketoacidosis, hypoinsulinemia, weight loss, dehydration, and eventual death (Nakhooda et al., 1978; Kawazu et al. manuscript in preparation) .
At the time of diagnosis, morphologic changes, such as lymphocytic infiltration and destruction of the pancreatic beta-cells, are observed. Like the increased prevalence of thyroid auto-immunity in patients with IDDM (Gray et al., 1980) , in some instances, lymphocytic thyroiditis (LT) was also found in BB/W rat (Sternthal et al., 1981) . Moreover many organ specific antibodies, such as islet cell surface antibody (ICSA), gastric parietal cell antibody (PCA), smooth muscle antibody (SMA) and thyroidal colloid antibody (TCA) have been also found in BB/W rat (Dyrberg et al., 1982; Elder et al., 1982; . Therefore it was suggested that BB/W rat represents a new model of multiple autoimmune endocrinopathy (Sternthal et al., 1981) .
Through active immunization with thyroid extract or thymectomy with subsequent whole body irradiation, experimental autoimmune thyroiditis (EAT) can be induced in many animals (Witebsky et al., 1956; Rose et al., 1971; Miescher et al., 1961; Penhale et al., 1973) . However, spontaneously occurring LT in experimental animals is rare and has been reported only in Beagle dog (Tucher et al., 1962) , in obese strain chicken (Coie et al., 1968) , in monkey (Biggazi et al., 1975) and in Buffalo strain (BUF) rat (Hajdu et al., 1969) . The BB/W rat may thus be valuable in the elucidation of the basic pathogenesis (Colle et al., 1981) , prevention (Like et al., 1979; Naji, 1981; Rossini et al., 1984) and treatment of auto-immune thyroidal disease in man.
In previous reports on BB/W rat, the relationship between serum antithyroid antibody and histological changes in the thyroid gland were not studied. In the present study in BB/W rat, we investigated serial changes in the plasma levels of ATA by enzyme immunoassay (EIA), thyroid hormones, and blood glucose, and also studied the relationship between these parameters and histological changes in the thyroid gland.
Materials and Methods
Animals and treatment BB/W rats were kindly donated by Dr. Arthur A. Like (Massachusetts Medical School, Worcester, Mass., USA). This strain of BB/W rats was maintained by brother-sister mating at Animal Research Center in Tokyo Medical College and used for the experiments. All BB/W rats were tested for glycosuria (Tes-Tape, Eli Lilly and Co., Indianapolis, Indiana) and ketonuria (Ketostix, Ames Division, Miles Laboratories, Inc., Elkhart, Indiana) between 1300-1500 h every day. Rats were considered to have diabetes if they had 2(+) glycosuria. Diabetic rat were maintained on long acting insulin (Ultralente, Novo, Vagevard, Denmark) given daily by subcutaneous injection in the following doses: 4U, 5U, or 6U for 2(+), 3(+), or 4(+) glycosuria, respectively. If ketonuria was more than 1(+), additional insulin was administrated as follows: 2U for 2(+), 3U for (3+) and 4U for 4(+). Diabetic rats were permitted to have 1(+) glycosuria in order to avoid hypoglycemic shocks.
The BB/W rats were sacrificed at three different ages: 5 week old (group A; n=10, 5 males and 5 females), 11 week old (group B; n=10, 5 males and 5 females), and 20 week old (group C; n=21, 14 males and 7 females). Their plasma were separated and stored until assay. As the control, 14 week old Wistar Furth rats (n=5) were used. 
Results
Incidence of diabetes and LT As shown in Table 1 , the incidence of diabetes was 0% in group A, 70% in group B and 86% in group C. On the other hand, LT was observed in 0%, 20%, and 48% in group A, B and C, respectively. The relationship between the occurrence of diabetes and LT was examined in the rats in groups B and C. LT was observed in 32% The ATA levels were correlated negatively with FT3 levels (r=0.3470, p<0.05) and positively with plasma glucose levels (r= 0.4301, p<0.01), but not with TT4 levels. Again, there was no difference attributable to sex in the ATA level (data not shown). The plasma glucose levels were correlated positively with ATA levels (as mentioned above) and negatively correlated with FT3 levels(r= -0.5052, p <0.01) and TT4 levels (r= 0.4590, p<0.01).
Then, in order to see the effects of the control status of diabetes on plasma thyroid hormones and ATA levels, we compared these levels in the two groups of BB/W rats 
Discussion
In BB/W rat, the onset of diabetes is usually between the ages of 60 and 120 days (Nakhood et al., 1978) , while the appearance of TCA was found at 45 days of age and increased intensely above the age of 80 days . Since the age of 11 weeks, thus, appeared to be a critical period for observing the occurrence of LT and the production of ATA, we separated our BB/W rats into three different ages, i.e. before, around and after 11 weeks. Sternthal et al. (1981) reported for the first time about spontaneous LT in 8-10 month old BB/W rat, in which the incidence of LT was 59% in diabetic rats and 11% in nondiabetic rats. In the present study, LT was found in 0%, 20% and 47.6% in each group of BB/W rats, showing a clear increase with age. However, the occurrence of LT did not seem to be closely linked to diabetes, which is in striking contrast to Sternthal's results. This difference may be due to the relative shortness of the period of our observation (20 weeks) and the fact that the BB/W rat is not always an inbred strain. There could be a subtle differences in the genetic backgrounds of BB/W rats (Sternthal et al., 1981; Colle et al., 1985) . IDDM in BB/W rat also shows no sex-related difference (Nakhooda et al., 1978 (Zaninovich et al., 1977; Gonzalez et al., 1980) and in diabetic patients (Naeije et al., 1978; Fujii et al., 1981) 5'-monodeiodinase activity. In this study the FT3/TT4 ratio was also significantly lower in group C than in the other groups, suggesting the involvement of such a mechanism in the low FT3 levels. Low TT4 levels were also reported in streptozotocin-induced diabetic rats (Zaninovich et al., 1977) and in diabetic patients (Fijii et al., 1981) , although the precise mechanisms have not been fully clarified yet. Decreased TRH secretion (Gonzalez et al., 1980) , intrinsic pituitary abnormality (Naeije et al., 1978) , and impaired functions in the thyroid itself (Bagchi et al., 1981) have all been implicated. In group B the mean FT3 level was higher than in the other groups. The reason for this remains to be clarified. Albumin was not increased. Some such mechanism as in transient thyrotoxicosis in human chronic or subacute thyroiditis might be involved. However, histological findings did not reveal such destructive processes.
It should be noted that BB/W rat is valuable for observing the relationship of thyroid hormone metabolism to spontaneous diabetes mellitus as well as for studying the mechanism of autoimmune thyroid diseases.
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